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Description 

PIFID OF THE INVENTION 



[Q001] This invention relates ^^^^^^^^^^^^^^^^s^t. ^re^rt^utat^hi^venfiOT i^ori^ 

aa «.» aa pttatmaeeelieal ^''". n lT»toS»s ™af«* o^m^ >s an active inoneoM at IMS. one 
toBrl,chr<™c*eumatM, sepsis, *e.ati». colitis o, Orcein sdise.se. 

nf - r r->™ i».n THF INVENTION 

local inflammation. ,^„ Wo i antiinfiammatorv aaents have been used for the treatment of 

[0004] Presentty, steroidal agents and remarkable improvement in various 

foTsymptoms, but they can not radically cure inflammatory d.seases. 
30 nFTAII ED DESCRIPTION OF THE INVENTION 

[0005] The present invention provides an imide compound of formula (I) 



to 



15 



20 



25 



35 



40 wherein, 



' V=\ ll I ii 

^J-CsC-C-N-C- 



0 Rt 0 

II I II (I) 



R is hvdroqen, halogen, trifluoromethyl or cyano; 

R, ,s hydrogen, Cl -C 4 alky., di(C r C 4 )alky.amino(C 1 -C 4 )alkyl. a group of formula (i) 



R 2 is hydrogen 

45 .R 4 



50 



55 



wnereinnis an .teger of 0-3, R, and R, each independent, ^^^^^^ 
alxy. or R 4 and R 5 jointly may be methylened,oxy or a group of formu.a (u) 

— (CH 2 )— Het (,,) 
v^einnis.nint^o.O-aandHe,,^^^ 



2 
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S te cJSS" C,-C 4 alkoxy(C,-C 4 )alM. a group of tormula (iii) 



s (iii) 



„ wh,* ™ is an in, ege , o, C3. an* R$ is W « « » * » 6 — Mre<l h W '* <~* "*» 

may form a heterocyclic group of lormula (iv) 



15 



20 



wherein m is an integer of 1-4, Z is -CH 2 , -NH- or <, R 7 is hydrogen, C r C 4 ** C,-C< ^oxycartony, or 
phenylpropioloyl or. a pharmaceutically acceptable salt thereof. 
25 [0 006, The present invention a.so provides a process for the preparation o, an imide compound o, formu.a (.) which 
comprises reacting a carboxylic acid haiide of formula (II) 



R. 



30 



CsC-CO-Hal 



(ID 



35 wherein R, is as defined above and Ha. is halogen, with an amide compound of formu.a (III) 

Rt >-co /R ' ex") 

40 

" S^Sl^.. proves . process ,« ». prorata « an in* conr^und C — ,„ «h*h en- 
prises reacting a carboxylic acid haiide of formula (II) 



so 



55 wherein 



in R, is as defined above and Hal is halogen, with an amide compound of formula (IV) 
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Rl >-co /Ri (iv) 



10 



15 



20 



25 



30 



mS a Zrmace Sy acceptable salt thereof, and a pharmaceutical^ acceptable earner. 

KcX^SS^" «an,pfc. meteyca*^. e,ho*ycaroon,l, W «on„, «op,opox- 
■ 5 . o, 6.mem«..d het.rocydic group h a vin 9 nitrogen.; «yg«< or «Jur - • J^^^Sn7^„. 

40 in the following Table 1 and Table 2. 



45 



50 



55 
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Table 2 







n d r» 
U K t U 

II 1 II 

C b C-C-N-C- 


R 3 


Compound No. 








12 


H 


Et 




13 


H 




.jO 


14 


H 


H 


Me 


15 


H 




Me 


16 


LI 

H 


n R ii 

J l D U 


n o i 


17 


H 


00 


Me 


18 


H 


Et 


Me 

p i 
c j 


19 


H 


Et 




20 


H 


X) 






H 




Me 


22 


JO 




23 


H 




Me 
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24 H // \\ Me 



70 



30 



35 



40 



45 



25 H Et ,Q 



26 H jQj N Me 

is F 

27 H 

20 28 H /^sKJ Me 

29 H Et ^OMe 

25 

30 H /x/NMe, Me 

m The **. -po r - -S^-SSSSS 

known to a person skilled in the art. compound (IV) may be any bases 

[0020] The base which may be used ,n the reaction o he ™^)^^™° * Qf sodjum 

be any of those commonly used for these types of may be easily prep ared by reacting phe- 

[0022] One of the reactants, the carboxyhc acid halrfe of the formula 0"), may o y p h 
nylpropiolic acid with a halogenating agent. This halogenat,on reac t'on may be carried out by reac g p y h 
2£ w?h the halogenating reagent preferably under the a mosp e e refl 9 u , 
like in the presence or absence of a solvent such as bera^ o Sample, a carboxylic acid fluoride, a 

[0023] The camoxylic acid halides which may be used herein may be, for ^P'* y jde 

carboiylic acid chloride, a carboxylic acid bromide a ^^^ 0 ^^^ n Zis of carboxylic 
in viewo, easy availability of halc^enat^ 

ssr ^A*sa - «»ss£- *~ - - — - 

halides may be chosen correspondingly to those of , may be lilhium , potassium 

[0024] in the amide derivative of the formula (I.I), when^ Y sonata h met* ^ y ^ ^ ^ 

and others and, when Y is a trialkylsilyl group, .t may * of the formula (III) wherein 

above such as a trimethylsi.yl. triethylsify. wt *"^^^*J^ by 7eacting the free amide derivative 
Y is a trimethylsityl group is used, sily.at.on may be eas ly came out, for example 6 y r« ^ ^ 
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asbenzene, toluene or xylene; an ^^^^S^ chlorolorm. dichloroethane or tridnto- 
such as cyclohexane; a "^ en fJ^^^ such as ethyl acetate or butyl acetate; a ketone 

roethane; a cyclic ether such as ™™^"™™™™* e . dimetny , sulfoxide; and the like. 

Sticalty acceptab.e acid addition salts .f desired .*m ^ JjK 2 scope o. this invention. Examples of 
prising the acid addition salts of the present imide cornpounds is «Wad P hydrab romic acid or 

L acid addition salts include those with inorganic ac ds 

According to a conventional method for forming an. "^JJi thereof according to this invention have a potent 
10029] The imide compounds or pharmace ut.ca ^^"J^ ^ on the production oVTNFa with a lower 
nhibitory activity on the production of IL-1 {""E^JEJJX in which .L-1 p and/or TNFo would par- 
toxicity, thus being useful for the prophylaxy and trea "£JJ£^ colitis , Crohn's disease, Behcet's d.sease, 
ticipate, for example, chronic Gui.lain-Barre syndrome, reaction 

systemic lupus erythematosus, scleroderma, ^"^^n^cophalomaninoBte. meningitis, penodon- 
in organ transplantation, nephritis, hepat.t.s, pancreatrt *PM»™ ■ * js |len allergy , asthma, 

m bum, keloid, hypertrophic scar, ^ u ^^^^*^ diseaSS ' 0Ste ° P ° r0SiS ' ^ " 
^rre S =e dose of the present 

SrC— U preparation for or, administration includes tab.ets, granu.es, powders, hard capsules, 

soft capsules, oral solutions and the like. , conventional additives such as binders, e. 

[0034] The tablets or capsules to be orally ad m.n ^red may o ° nta ' n y |meth lcellulose , polyvinylpyrrolidone, 
g . crystalline cellulose, mannitol, ^^^^^Zl ^ starch, calcium phosphate, magnes.um 
Malgol (polyethylene glycol) and ^^^^^S^ and ihe .ike; disintegrators, e.g., car- 

syrups, elixirsor other dosage forms, or they 
before use. These liquid preparations may contain any a« 

e.g., sorbto. syrup, carboxymethylcellulose, ^^^^SiS^ Li sorbitan esters, acacia and 
p-hydroxybenzoic acid esters, sorbic acid and the like ; anc J others. itories an d others. The injections 
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Example 1 

Preparation of Starting Materials 

1) synthesis of substituted phenyipropiolic acid 

[00381 



70 



15 



20 



25 



30 



35 



i) synthesis of 4.halophenylprop,ol. _ae d dietny , pno sphonoacetate (11 .2 g). potassium carbonate ,&B 

A mixture ot 4-fluorobenzaldehyde (6.21 j g). ethyr « YPJ gdded watefi extracted wrt h ethy 

g) and methanol (60 ml) was refluxed for 2 ^^^^Zumib acid ester (a mixture of the methyl 
acetate and the solvent was distilled off ^"^SSl. e!S of methylene chloride. The resulting so.ut.on 
ester and the ethyl ester). This crude product m m J„ was allowed to react for one hour, 

was cooled to 0°C and 2.7 ml of bromrne was added d opw.se nd the ubstance . This substance 

Then,2mlofisoprenewasacWedandtheso^ 

was dissolved in 60 ml of toluene. 11.0 g of pota "T^J^^^t 00* water was added followed 
ixing was continued for further one ^J^^^SSu^ hydrochloric acid, the crystalline sub- 

rets^ 

dehyde was prepared 4-chlorophenylpropiolic acid. 

ii) Synthesis of 4-cyanophenylpropiolic acid mp1hv iene chloride, cooled to 0°C, triphenylphosphine 

U) krbontetrabromide(5.47g)wasd^ 

(8 .66 g) was added, to the resulting orange nWure was concentrated and purified by a 

was aLed to react at room temperature , for one *£%££Z* This substance was dissolved in 50 ml 
silica gel column chromatography to give 3.82 9 of a d jse t0 room temperature and 

o anhydrous THF, 2 equivalents of ^ to £■£ t e reaction mixture was further allowed 

the reaction was carried out for one hour. After coohng agar to ^ « djsso|ved h g% gqueous 

t0 rj se to room temperature. The paction m.xtur « ««n rated, the d ^ ^ ^ wjth 

sodium hydroxide, extracted with 

■) synlhaaia 01 ph.nylp.of** <*°"* pl,env1propto«c add and aa exoaas d Inicyl ahlonde ac- 



Example 2 
40 [0039] 



45 



o 9 

<Q-C - C - C - NQ (Compound 1) 



50 



55 



1) Synthesis (I) 



ij aynuiuero \i; refluxedfor 
roo40] Amixtureo.2.pyrrolidone(2.l3g,25mr^.e)^ 

\ hours and an excess of "examethy^ Jhe re P su)ting TMS produc t of 2-pyrrol.done 

2-pyrrolidone (hereinafter referred to a^^^^ 
wLdissolved in12mlof toluene, phenylprop^ 

was concentrated, the residue was J^^^^ipa^ washed with saturated aqueous sod urn 
raphy and crystallized from ether to give 1 .25 g of Compound 1 . 
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iftS&Si * «** 7<5(,H ' 1 7 36,2H '■ ***** 389,2H ' 1 2=7 3HZ1, 2W2H ' '' 

J=7.8Hz), 2.10(2H, quintet, J=7.8Hz) 
5 2) Synthesis (II) 
,004,, 

Sa hL» solute ol n-b u .yl nudum »» addad ***» (25 mm*) was «M 

ma reaolion was aamad out lor oa. hou.. Alt.- cooing ag»K ^^Sd oulte »e hour Aqueous ^ium 



70 



75 



hyaroaeacarbonale was added ,lhe mains mixture was els rf J^.j^.^aiaJthaiilliaaoaaant 
Compound 1. 



Example 3 
[0042J 



20 



o 0 



25 



ci-<>c.c-!-i£) (c °" pouna2) 



57%). 



* — <* * - "* 3 89,2H '• 2 66,2H ' 1 Js7 ™' 2 " ,2H ' 

quintet, J=7.3Hz) 



Example 4 
35 [0044] 



40 



45 



SO 



55 



0 L 

P^Qk-C-C-C-N^J (Compound 3) 

tography and then crystallizing from methanol (Yield = 48 /„). 

^SSSftZZ. ~* «"* — * w '• **** 2 6612H ' 1 2=7 8H!1, 2 " 

(2H, q. J=7.4Hz) 
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Example 5 
[0046] 

o -9 

It (Compound 4) 

cn-Oc-c-c-O 

q, J=7.6Hz) 
Example 6 
20 [0048] 

0 ° 

A"0 (Compound 5) 



25 



30 



,09»pl»y and^»»* 9 i ro m mslhanol (Y«= 56A). 

-** * 4 - w 4 " ,2H ' '■ 



chroma- 



35 



40 



Example 7 
[0050] 



/=\ II / u 

■-O-c-c-c-V 



(Compound 6) 



. tBsasssssssssssassr---^- 

Colorless crystals, m.p.149°C J=8 .BHz), 4.47(2H, t, J=7.8Hz), 4.11(2H, t. J=7.8Hz) 

1H NMR (CDCI 3 5) 7.69(2H, dd. J=8.3, 6.3Hz). 7.09(2". t, 



Example 8 

so 

[0052] 



O 0 

„ (compound 7) 
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4.11(2H, t, J=8.3Hz) 
Example 9 
[0054] 



70 



15 



<>c-c-c-0 



0 ? 

II (Compound 8) 



» and pU*> * ■*■ 9" «*»» <*™»«"^» I"" 1 ** 2 41 
2.77(2H, t, J=4.6Hz), 1 74-1 .84(6H, m) 



25 Example 10 
[0056] 



30 



35 




(Compound 9) 



... <n< i _J 1 _C QU 7 \ 



45 



50 



55 



J = 11j',2.0Hz), 1.3B(3H. d, J=6.BHz) 
Example 11 
[0058] 

0 o 



? ^N-C-CeC-O (Compound 10) 



0 0 

II f-NH (Compound 11) 

C - C - N^j 



12 



70 



15 



20 
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Data for Compound 10 

SEES* d* «* 2.0Hz). W «. ,=7.3. !•« 7.4K4H. , JM« 

Data for Compound 11 

^SSSNwSS ~» "h* «** »■ «* 2 «* 7 37,2Hi 1 ■ WJH * 50a,H ' ""* 4 05 

( 2H, t,J=7.8Hz), 3.56(2H, t, J=7.8Hz) 



Example 12 
[0060] 



35 



40 



0 Et 0 

g-c.c-4-A-i-O (Compound 121 



25 tallize. 

Data for Compound 1 2 

"hCTcDCIs 8) 7.72(2H, m), 7.2-7.55(6H, m>, 7,0(2H, m), 4.07(2H, q), 1.35(2H, t) 
IR(KBrcrrri) 22 12 1692 1659 1651 1351 1267 1110 
30 MS 277(M+) 



Example 1 3 
[0062] 



§ | (Compound 13) 



Q^c-c-n-c-^) 



chromatography to give 0.60 g of Compound 1 3 as an o.ly substance (V.eld-28 /«). 

SSKw "* 7 - 4 - 7 - 5W 7 - 34(1H - "* 724(2K m) ' 703(4H ' m) ' 516(2H ' s) 

|R(neatcnv')2210 1694 1644 1510 1339 1094 965 
so MS 357(M+) 



ss 
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Example 14 
[0064] 



o o 

II H || (Compound 14) 

C-C-N-C-Me 



tallizedfrom chloroform-hexane to give 0.16 g of Compound 14 (Y.eld-14/o). 
is Data for Compound 1 4 

&Sfi£& asepH. « 7.59(2H, -yr-JH* 7.41<2H, -ft »*» ■* 

,R (KB.em')2210 1715 1692 1667 1498 1 376 1161 102B 



20 Example 15 
[0066] 



25 




30 



35 



40 



0 t 0 (Compound 15) 

/=\ II I II 

<fjKC«C-C--N-C-Me 

Lring M — HMDS and a small = * "^J^^d pu.M * *» f «*™ 
Data for Compound 15 

S nSJSS 5) 7 2-7.43(5H), 6.90(1H, d), 6.76(2H, m), 6.05(2H, s), 2.62(3H, s) 
Example 1 6 
[0068] 

0 nBu O 

Q^CsC-C-N-C-nBu (Compound 16) 

tognapny to give 0.39 g ol Ccmpoind 16 as an oily substance (V»ia=25 A), 
t), 0.93(3H, t) 

IR (neat cm" 1 ) 2210 1704 1 671 1358 1186 1117 



45 



50 
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Example 17 
[0070] 



10 



15 



20 



25 



30 



35 



40 



OMe 



0 | 0 (Compound 17) 



/=\ ii » u 

Q-CsC-C-N-C-Me 

hexane to give 0.48 g of Compound 17 (Yield=26%). 
Data for Compound 17 

Z£< S»> ™«« 7 * 6 92im * 6J60H ' * 5 24,2H s) ' 3 82,m s> ' 2 63(3M ' 51 



Example 18 
[0072] 



|| I II (Compound 18) 

<^^C = C-C--N-C--Me 

and Crystallized from elher-hexane to give 0.31 g of Compound 18 (Y.eld-26/o). 
Data for Compound 18 

SnSSS. 5) 7.58(2H, m), 7.4-7.5(3H), 4.08(2H, q), 2.58(3H, s), 1 .31 (3H, t) 
|R (KBrcm-1) 2 204 1698 1669 1357 1241 1102 765 

Example 19 
[0074] 



45 



Q-c-c-i-S-!-c-0 (Com£,ound 



19) 



so 



55 



Data lor Compound 19 

V-W*. m) , 7.3e.7. 52( 4H,, 7. 2 4,3H. «. 4.37, 2 H. .,. ««H « 1.M0H. „ 



15 
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Example 20 
[0076] 



10 



0 0 

^^C-C-C-N-t-CH,-CH,\^ 



(Compound 20) 



gel column chromatography to give 0.85 g of Compound 20 (Yield=35 *). 



75 Data for Compound 20 w . 

1H NMR (CDCI 3 6) 7.06-7.41 (14H), 3.32(2H, t), 3.06(2H, dt). 2.13(3H, S) 
|R (neat cm*) 2208 1712 1676 1491 1306 1208 1132 



20 



25 



30 



Example 21 
[0078] 



40 



o V 



0 

(Compound 21) 



COOMe 



Example 22 
[0080] 



q | q (Compound 22) 

45 Q-CsC-C-N-C-Me HC1 

pot, Toasolutionat2-ace^ 
so Lyl ithium scution in hexane. the resuUinc , m^ure the mixture was aiiowed 

carried out for one hour. After cooling again to -78 C, pnenyipropio^yi added the mixt ure 

o rise to room temperature and reacted for one hour. ^ S pressure, purified 

was stirred for 0.5 hour, extracted with ethy '^T^^Z^c^ substance was converted 

give Compound 22 (Yield=6%). 



Data for Compound 22 
Colorless crystals, m.p. 130°C (dec.) 



16 
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,„ NMR (D.SO, B.3S0H. 4 *UH4 W * -»* ™S„H. «<«■ 4 

(3H. m), 7.54(1 H,t,J=6.8Hz),2.50(3H,s) 



Example 23 
[0082] 



JO 



I o (Compound 23) 



rVcaC-C-N-C-Mc HC1 



15 



20 



of a n-butyl lithium solution in hexane, the resultmg was altowed to rise to room 

one hour. After cooling again to -78«C, f""**^^ added, the mixture was stirred for 

temperature and reacted for one hour. ^T^^SSSSSk reduced pressure, purified by siltea gel 
0.5 hour, extracted with ethyl acetate and h ° 

give Compound 23 (Yield=32%). 
25 Data for Compound 23 

^ZZT<sZZ°JSlm. .w t «** * 7 - 5M ' 58(3H ' m> ' '- 53,2H ' '' 

j=7.8Hz), 5.38(2H, s), 2.59(3H, s) 



30 Example 24 
[0084] 

35 
40 



CH 2 

0 I 0 . (Compound 24) 



{~V-CsC-C-N-C-Me 



[00 85] Toaso,utionof2-(acetaminomethy,)furan,^ 
« 1 n-buty. lithium solution in hexane, the resultmg he miXT was allowed to rise to room tern- 

hour. After cooling again to -78'C, phenylprop^y. ch.or.de wa^^ ^ ^ ^ fed fof 0 5 

chromatography to give Compound 24 (Yield=47%). 
so Data for Compound 24 

SSKS&TtW * 1«» 7.49(1H, ,,, «* W 7.4„ 2 H. ,, «MH4 7«.K I *MH* 
6.33-6.32(2H, m). 5.22(2H, s), 2.61 (3H, s) 



55 
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Example 25 
[0086] 



10 



15 



20 



0 Et 0 

II I H .S. (Compound 25) 



[00871 toasofuti*™^ 

Lt -78»C one equh,alent d a n-butyl th.um «U» n hm* JJJJjJ^^ ^ added . the mixture was 
perature and reacted for one hour. Alter cooling aga n £ ^781 S. JJWJJ^ drogencarb0 nate was added, the 
P a„owed to rise to room temperature ^'^^^^TS^. Stilled off under reduced pressure, 

on standing. 

Data for Compound 25 

4 S 7.11PH. t, J=4.9HZ). 4.0K2H. q, J=7.3H«, <34(3H. I. J=7.3Hz) 



25 



30 



35 



40 



Example 26 
[0088] 



0 o (Compound 26) 



Q-C-C-fc-N-i-Me HC1 



45 



of a n-butyl lithium solution in hexane the ^^T^ ZZSd* the mixture was allowed to rise to room 
one hour. After cooling again to -78'C, Phenylprop^oyT ^SllSbonate was added, the mixture was stirred for 

Data for Compound 26 
J=7.8Hz), 2.57(3H, s) 



so 



55 



18 



EP 0 818 439 B1 



Example 27 
[0090] 



10 



is 



20 



25 




(Compound 27) 

<Q-C*C-C-N-C-<Q 

l0M11 

(Yield=35%). 

IR JLcnr') 2208 1699 1 612 1509 1268 1198 1174 1144 964 759 



Example 28 
[0092] 



CH,-CH,-<Q> 



0 I 0 (Compound 28) 

so ^-CeC-C-N-C-Me 

[0093, TMSproduclolN-phenethy^^^^ 
lized on standing. 

S^SSwtSK SSlH, m), 7.42(2H, m), 7.25(5H). 4.23(2H, m), 2,8(2H, t), 2,9(3H, ,) 
|R (KBr cm"') 2205 1703 1668 1660 1354 1250 1168 1155 764 



40 



45 



50 



Example 29 
[0094] 



0 Et 0 

II I II nxi (Compound 29) 

CsC-C-N-C-CHi-OMe 



o- 

29 (Yield=53%). 
Data for Compound 29 

^ N «rTc1£U 7.59(2H. * 7.49„H. m), 7.42.2H. * 457,2H. s,, ,49,6H, s,. 3,3(2H. 1.94 (3 H. „ 
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IR (KBrcm 1 )2212 1718 1663 1374 1209 1198 1107 770 
Example 30 
5 [0096] 



JO 



75 
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SO 



CHj-CHi-NMe, 
0 I 0 (Compound 30) 

II I li 



Q-Cs.C-C-N-C-Me HC1 



[00971 N-(2-(N.N-Di m et^ 

conventional method and then Reacted with P^'P^ (CHCb . MeOH) on . 

according to a conventual method to g ve .55 g or me res jdue was purified by s.tica 

on standing. 

SSS5=Ss5=isSSKSs=ss=M 

compound was tried, but unsuccessfully and a syrupy product was obta.ned. 
Test Example 1 

Mem**!*, ,o, to InhMUy MMy d to IL-, D product and to inM*,„ a*«, d to TNF« poducta 
t0M91 „. THP-1 0*-- 

as described above so as to provide a final THP-1 cell concentr -» «"x1Cj 

was done by means of the ELIZA kit available ton^fm ^o Ltd. ^ 
respectively. The results are shown in Table 3. 

Table 3 



55 



Test Compound (Compound No.) 


IC 


50 


IL-iP(uM) 


TNFa(piM) 


1 


1.4 


1.0 


2 


5.5 


1.6 



20 



EP 0 818 439 B1 



Test Compound (Compound No.) 


»C 5 o 




H 1 ft /iiM^ I 


TNFa(jiM) 


3 


0 p I 

o.O 1 


1.3 


4 


7 fi 


1.7 


5 


0 ft 


2.1 


6 


2.4 


1.7 


7 


1 . 1 


1.2 


8 


b.U 


2.1 


9 


2.8 


A Q 


10 


U. / 


0.5 


11 


1 Q 

1 .0 


0.5 


12 


y.b 


5.4 


13 




15 


! 14 


A A 
4.4 


1.8 


15 


c 0 
O.o 


1.7 


16 


13 


14 

14 | 


17 


3.1 


1.8 


18 


0.7 


4.4 


19 




1.3 


20 


1 .0 


1.9 


21 


7.0 


n ft 


22 


12 


14 


24 


10 


4.4 


25 


>30 


4.8 


26 


8.8 


1.7 


27 


14 


3.0 


28 


8.8 


1.7 


29 


>30 


>30 


30 


6.3 


3.7 



Test Example 2 
Determination for Cytotoxicity 

[Qm The THP-1 ce„s, w,ich is the ^^^^^J^^cSZ 
TIB202), were incubated at 37'C in a 5% C °^ C "^ 60 pg/m. o, penicillin and 

containing 10%(v/v) of fetal bovine serum, 2 mM o 9 ^mme 50 M o p centrifuged at 12 00 rpm at room 

100 pg/m. of streptomycin. The ^SSf ^ pellets thus obtained were suspended 

temperature for 3 minutes to recover the cells in a 50 mi conica. iu r 2 -mercaploethanol, 60 

rK 1640 medium containing 2%(v/v) of b ^^^ of t x tr/ceHs/ml. 

ug/ml of penicillin and 1 00 ug/ml of streptomycin so «topMh he .na^ce.. ^ ^ ^ Then 

5,1031 The ce.l suspension obtained as £«rS3S£^^ ™£ was added toeach we... The plate was 
5 ul each of the solutions of the present imide ti( ^^^^ ]on 100 pi of Alamar Blue (available from 
then incubated at 37'C in a 5% CG 2 .ncubator to ^24 J^^^^^ at 37 . C in a 5% CD 2 incubator 
Biosource Co., Ltd.) was added to each we ""^Sg^S a difference in absorbances at 570 nm and 
tor 3 hours. Thereafter, a supernatant was r ^ r ^^^ rvival rates determined from the differences in 

shown in Table 4. 
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Table 4 



Test Compound 


LD 50 (u.M) 


Compound 1 


70 


Compound 3 


>100 


Compound 6 


>100 


Compound 7 


>200 


Compound 8 


>200 


Compound 9 


110 



15 



20 



25 



Test Example 3 

Determination lor the inhibitory activity of the TNFa production 

iccce ma /ka i v were intraperitoneal^ administered twice 
I0 104] To the DBA/2 strain mice P^^^^^,^^^ selected from Compound 1, 
lefore and after 30 minutes from the LPS idmW the M ^ wMX ^^M^, 
Compound 3, Compound 7, Compound 8. Compound^ and C"£J^» jmide derjvative8 on lhe TNFa 

the Wood TNFa level was determined to myest.ga.e the ,n ,to,toj P jmjde detwative ws giv en at a 
production. More specifically the J J^J^^X^Sn The results are shown in Table 5. It was 



30 



Test Compound 


inhibitory rate (%) of TNFa production 


Compound 1 
Compound 3 
Compound 7 
Compound 8 
Compound 9 
Compound 26 


22 
37 
22 
31 
29 
37 



35 Preparation Example 1 Tablets 



40 



45 



Tablet Formulation 


Compound 9 


20 mg 


Magnesium silicate 


20 mg 


Lactose 


98 .5 mg 


Hydroxypropylcellulose 


7.5 mg 


Magnesium stearate 


1 mg 


Hardened vegetable oil 


3mg 


Total 


150 mg 



mg and a hardness of 6 kg. 
55 Preparation Example 2 Granules 

[0107] Granules were prepared using the following formulation: 
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Granule Formulation 






Compound 9 


10 


mg 


Magnesium oxide 


40 


mg 


Calcium hydrogenphosphate 


38 


mg 


Lactose 


10 


mg 


Hydroxypropylcellulose 


20 


mg 



10 



15 



,0,0s, —.nls.is.edin.^o— 

sievaTlie product left cn a 48 mesh sieve was applied as granules. 
Preparation Example 3 Syrups 



20 



25 



30 



Syrup Formulation 


Compound 9 


1.000 g 


Sucrose 


30.000 g 


70w/v% D-Sorbitol 


25.000 g 


Ethyl p-hydroxybenzoate 


0.030 g 


Propyl p-hydroxybenzoate 


0.015 g 


Flavoring agent 


0.200 g 


Glycerol 


0.150 g 


96% Ethanol 


0.500 g 


Purified water 


ad lib. 


Total 


I 100 ml 



35 JoZ i resulting mixture was added purified water to make ,t up to 1 00 ml. 
Preparation Example 4 injections 



40 



45 



Injection Formulation 


Hydrochloride of Compound 26 
Sodium chloride 
Sodium bicarbonate 
Distilled water for injection 
Total 


10.0 mg 
81.0 mg 
8.40 mg 
ad lib. 
10.0 ml 



so injection to make up a total volume to 10.0 ml. 
Preparation Example 5 Suppositories 

[0113] Suppositories were prepared using the lollowing formulation: 



55 



Suppository Formulation 



Compound 9 



2g 
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70 



(continued) 



Suppository Formulation 



Macrogol 4000 (Polyethylene glycol 4u00) 
Glycerol 

Total 



20 g 
78 g 
100 g 



weighing 1.5 g. 



Claims 

15 1. An imide compound having the formula (I) 



20 



0 Ri 0 m 
V'V.chC-C-N-C-k, 



25 



30 



35 



wherein, 



R< is hvdroqen, halogen, trifluoromethyl or cyano; 

is hydrogen! cj< alkyl, di^-C^alkylaminotC^C^alkyl. a group of formula (,) 



R4 

R» 



(i) 



wherein n is an integer of 0-3, R. and R 5 each independently ^IZtlT^' ^ ^ 
or C, -C 4 alkoxy, or R 4 and R s jointly may be a methylened,oxy or a group of formula (,) 



40 



45 



-(CHO.-Het 



(ii) 



whereinnisanintegerofO-3andHe«re P resentsa5-or6-membered heterocyclic group having nitrogen 
or oxygen as a hetero atom; 

R 3 is C r C 4 alkyl, C,-C 4 alkoxy (C,-C 4 )alky I, a group of formula (...) 



50 



(iii) 



55 



whereinnis an integerof 0-3, and * is hydrogen or ha.ogen or a 5- or 6-membered heterocyclic group 
ig nitrogen, oxygen or sl 
and R 3 together with a nitrogen atom t 



having nitrogen, oxygen or sulfur and , cafbony| group t0 r 3 is attached 
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may form a heterocyclic group of formula (iv) 



(iv) 



serein m is an integer o, 1-4, Z is -CH 2 -, -NH- or "* ^ ^ 

carbonyl or phenylpropiotoyl or a pharmaceutical* acceptable salt thereof. 

2 . Thecompoundofc.aimlwlw^^^ 

3 Thecon.poundo.c.a^^ 

and R 3 is C, -C 4 alk V' or (C^alkoxyfCVC^alkyl- 

4 . The compound of Cain, 1 wherein R, is hydrogen R 2 is •^-•^^^^■.SSS 
each independently represent hydrogen, halogen, C r C 4 alkyl or C 1 C 4 alkoxy ana 3 
wherein n is 0, 1 or 2, Re is hydrogen or halogen. 

methylenedioxy, and R 3 is C r C 4 alkyl. 

e. t,.^,*,— 

furyl or pyndyl and R s is Cl_C4 a,kyl " 
7 The compound of cfcim 1 wherein R, is hydrogen, R 2 is C r C 4 alkyl and R 3 is thienyl. 

1 ps^-tffl-^^-s^ 



carrier. 



and the production of Tumor Necrosis Factor a. 

,0. ™ p^cuuc* C c«m 8 . 9 «-» « » » ««P~ '« «* *— " 

ulcerative colitis or Crohn's disease. 

5ysl8 n* lupus «ymmM«». sctaofle.™, iMftpto «*~J. nodosa MpMiomenhgW., menin- 

or infectious disease, or acquired immune deficiency syndrome (AIDS). 



Patentanspruche 

1. Imidverbindung der tolgenden Formel (I) : 
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worin 

R Wasserstoff Halogen, Trifluormethyl Oder Cyano ist; . olfh 

£ WasseS; (C r C 4 )-A.ky.. Di (C r C 4 ) aikylamino^C.-C^lky., eine Gruppe der Formal (,) 



2. 



Oder (C,-C 4 )-Alkoxy 
darstellen 



— (-CH^n Het 



(ii) 



worinneinaganzeZahlvon0.3is»,undHeteine5^er6-gliedrigeheterocyclischeGrup P emitSt te ^ 
oder Sauerstotf als Heteroatom darstellt; 

R 3 (A-C^AIkyl, (C^AIkoxytCVC^alkyl, eine Gruppe der Formel (...) 



darstellt worin n eine ganze Zah. von 0-3 ist and * Wasserstoff oder Halogen Oder eine 5- oder 6-glied- 
gebunden ist, eine heterocyclische Gruppe der Formel (w) 




^ (iv) 

N 



... , pm -NH- oder -O- ist und R? Wasserstoff, (C1-C4) 

V.*ind U n 9 n,c„ ^ -in R, «MM<«. 
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C 4 )Alkoxycarbonyl oder Phenylpropioloyl ist. 

(C,™ 4 ).alM is. uod R, (C,-C 4 )Alk,l ode, (C* 4 )«tow(C,-C 4 )alM * 

Methylendioxy bilden und R 3 (C,-C 4 )Alkyl ist. 

«*du„ 9 na* «n,p,ooh 1 . wo* B, «— « * - <*W» - F °"™' » * "* " ° ' " ** 
Het Furyl oder Pyridyl und R 3 (C r C 4 )Alkyl ist. 

Verbindung nach Anspruch 1 , worin R, Wasserstoff, R 2 (C^AIkyl und R 3 Thienyl ist. 
lichen Trager umfaGt. 

interleukimp und der Produktion des Tumornekroselaktors a .st. 

k Ancnmrh r oder 9 die ein therapeutisches Mittel gegen chronischen 

BehcetKrankheit, systemischer Lupus erythematod es Scle roderm a, mu P periarteritis nodosa, 

,ain-Barre Syndrom, AbstoBung bei Narbe, Hornhautgeschwur, 

Cephalomeningitis, Meningitis, * n0 ^' > ^T^ Hyperventilation bei Erwachsenen. 

Psoriasis, Urtikaria, atopische Dermatit ,s PofenaV ^^^^ Type ll-Diabetis mellitus (NIDDM), 

EftSEt« - - mL ~ en - erworbe - 

nes Immundefizit-Syndrom (AIDS). 



Revendications 

1 . Un compose de type imide ayant la f ormule (I) 

y ' 0 R 5 0 



dans laquelle, 



la formula (i) 
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un methylenedioxy ou un groups de la formule (u) 

-(CH 2 ) n -Het « 
Cans .aouene n est un nomore entier de 0 a 3 et Het represente un groupe h.terocyc.ique * 5 ou 6 e.ements, 



Rl (iii) 

-iC».h\ I) 




peut former un groupe heterocyclique de la formule (iv) 



I 



k M^r ho 1 a 4 Z est -CH,- -NH- ou -O-, et R 7 est de I'hydrogene, un alkyle 

acceptable de celui-ci. 

. u ac.poa. la ,.,and**n ,. dans «a,a, Rj - * J~ * ST^SS^ £ 
S SnSSU !" aUdaaaonyle an C, a 0 4 ou an ph^rcftt**. 

alkyle (en & C 4 ). 
ou de Thalogene. 

7. Le compose de la revendication 1. dans leque- R, est de ."hydrogene, R, est un alkyle en C, a C 4 et R 3 est du 
thienyle. 
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10 



75 



7, et un support pharmaceutiquement acceptable. 

1 p et la production du tacteur de necrose tumorale a. 

10 .Ucornpositionp h a— 

tisme chronique. la septicemie, la oolite ulcereuse ou la malad>e de Crohn. 



11 



La competition pharmaceu^^ 

rite, la mafcdie de Behcet, le lupus •*h^« fhipalite. la pan- 

Kawasaki, le syndrome de Guillain-Barre, les re,e.s ^^^^SS^ ^ * cMW*. les 

creatrte, la periarterite noneuse, la *P hatom6 ™f\^^^ fallergie au pollen, 

cicatriceshypertroph^ 

rasthme, la bronchite, myparvenl.lat.on ^T^^^S^i goutte. Patherosclerose, I'hypotension 
' rSJKKl *J^££S2?~ K --e immunod.citaire acquis (SIOA, 
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